Objective: To determine if children presenting without complaints related to the Integrated Management of Childhood Illness (IMCI) are at greater risk for suboptimal screening for IMCI conditions Design: Cross-sectional study. Setting: Thirty-three provinces in Afghanistan. Participants: Observation of 3072 sick child visits selected by systematic random sampling. Main outcome measure(s): A 10 point IMCI assessment index. Results: One hundred and thirty-one (4.3%) of the 3072 sick child visits involved no IMCI-related complaints. The mean assessment index for all sick child visits was 4.81 (SD 2.41). Visits involving any IMCI-related complaint were associated with a 1.02 point higher mean assessment index than those without IMCI-related complaints (95% CI, 0.52-1.53; P < 0.001). After adjusting for relevant covariates including patient age, caretaker gender, provider type, provider gender, provider IMCI training status and IMCI guideline availability, we found that children with IMCI-related presenting complaints had a significantly better quality of IMCI screening, than those without IMCI presenting complaints (by 0.75 points; 95% CI, 0.25-1.26; P = 0.003) Conclusions: Our study indicates that children with non-IMCI presenting complaints are at greater risk of suboptimal screening compared to children with IMCI-related presenting complaints. The premise of IMCI is to routinely screen all children for conditions responsible for the major burden of childhood disease in countries like Afghanistan. The study illustrates an important finding that facility and provider capacity needs to be improved, particularly during training, supervision and guideline dissemination to ensure that all children receive routine screening for common IMCI conditions.
Introduction
Clinical practice guidelines are employed in various clinical settings in an effort to improve quality of care, and have been demonstrated to improve health outcomes [1, 2] . Guidelines also promote adherence to standards of practice in clinical practice across patient visits, healthcare providers and clinical settings [1, 3] . Practice guidelines range from recommendations for the evidence-based management of a single medical condition to more comprehensive blueprints detailing patient assessment, management and counseling. Adherence to the latter is of particular importance in settings where a scarcity of highly trained medical professionals leads to a dependence on a less experienced workforce to provide front-line care.
The Integrated Management of Childhood Illness (IMCI) was developed to serve as a comprehensive framework for pediatric outpatient care in resource-limited settings [4] . Its algorithmic, guidelinebased approach ensures that health workers of various levels of training, particularly non-physicians, are able to assess and appropriately manage the conditions responsible for the majority of childhood morbidity and mortality [4] . In addition, the algorithmic step-wise approach employed in assessment not only enables screening for 'major' illnesses, but also ensures that nearly every sick visit also serves as an opportunity to address other common morbidities (malnutrition, anemia) and preventive measures (immunization, Vitamin A supplementation) [4, 5] . It ensures that conditions responsible for the majority of disease burden among children in low and middle income countries (LMIC) are consistently addressed. Hence it received priority as a key strategy for the Millennium Development Goals (MDGs) [5] , and continues to have relevance in the era of the Sustainable Development Goals (SDGs). Since its initial introduction in the early 1990s, it has been adopted in over 100 countries worldwide [5] . Multi-country evaluations have since illustrated that IMCI implementation is associated with higher quality of pediatric care, characterized by increased provider compliance to evidence-based standards for screening, treatment and counseling [6] .
IMCI was introduced in Afghanistan in 2003 as a central component of the Basic Package of Health Services (BPHS); when the infant and under five mortality rates were among the highest in the world [7] . Although considerable effort has been made toward the MDG4 goal of reducing under five deaths, infant and child mortality rates remain high, and the country has been characterized as the 'most dangerous place for a child to be born in Asia' [7] [8] [9] . IMCI continues to be of significant clinical relevance to pediatric health in Afghanistan: the major causes of under five mortality in the country still include acute respiratory infections, such as pneumonia and diarrhea, in addition to other severe infections [10] . Furthermore, nearly one-third of children suffer from chronic malnutrition and more than 30% are not immunized against major infectious diseases [9, 11] .
A recent observational study of sick child visits in Afghanistan found that the quality of care as defined by factors such as appropriate antibiotic use, assessment of children and provision of counseling was higher when visits were conducted by IMCI-trained healthcare workers [12] . Thus, despite the many challenges that affect the effective delivery of services in Afghanistan, the potential for IMCI in primary care facilities still needs to be emphasized. A key element in IMCI implementation is optimal provider adherence to the guideline standards, especially with regard to patient screening. While provider adherence to IMCI guidelines has improved over time in Afghanistan, overall it has remained suboptimal [13, 14] . For example, completion of screening tasks such as checking immunization cards or clinical assessments for anemia and malnutrition are completed in less than 50% and less than 30% of sick child visits, respectively.
Incomplete adherence to IMCI guidelines, particularly assessment/screening tasks, has been shown to challenge the provision of high quality care in other resource-limited settings as well [15] [16] [17] . In these settings, a myriad of factors at the provider and practice level beyond training have been identified as influencing adherence, including providers' beliefs about the efficacy of guidelines versus their own 'internal algorithms,' and time constraints and cognitive distractions in practice [11, [17] [18] [19] . A qualitative exploration of provider IMCI guideline adherence also revealed a patient-related factor: clinicians reported selecting questions and exam maneuvers they felt were most relevant to a patient's presenting symptoms [19] .
There is minimal objective evidence of whether providers are biased by presenting symptoms and neglect to screen for IMCI conditions in certain instances. In this study, we explore the relationship between the nature of presenting complaints and provider adherence to the screening algorithm by examining observations of pediatric clinical encounters in Afghanistan. We hypothesize that visits involving no IMCI-related presenting complaints are associated with lower algorithm adherence than encounters involving any IMCI-related complaint.
Methods
We conducted a study on 674 primary care facilities (basic health centers, community health centers and subcenters) providing ambulatory care in Afghanistan in 2012. The data were obtained from the ongoing National Health Service Performance Assessment (NHSPA). The assessment included direct observations of sick child visits to ambulatory care facilities followed by exit interviews of child caretakers, provider interviews and facility capacity assessments. The research was approved by the Institutional Review Board at Johns Hopkins and the review board of the Afghanistan Ministry of Public Health.
Up to 25 facilities in each of 33 provinces were selected by stratified sampling. Five patients were selected from each facility by systematic random sampling and observations were conducted by a trained survey team.
The primary outcome was the assessment index, a measure of the healthcare provider's adherence to selected IMCI screening tasks, derived from a comprehensive set of clinical screening standards and utilized in prior research [20, 21] . It is a score, ranging from 0 to 10 points, representing the number of critical IMCI screening/assessment tasks completed by a provider (see Table 2 ). It was modeled as a continuous outcome in keeping with the convention of prior analyses to ensure consistency and comparability with previous findings.
The primary covariate described the nature of presenting complaint(s)/symptom(s), which were defined as IMCI-related or non-IMCI related. Specifically, the covariate was dichotomized as 'any IMCI-related complaint' versus 'no IMCI-related complaints' for a specific visit. That is, a child presenting with an IMCI-related complaint and several non-IMCI related complaints was categorized as having a visit with 'any IMCI-related complaint. ' IMCI-related complaints were defined as those complaints which relate directly to the first-line patient assessment tasks in the IMCI algorithm, such as cough, diarrhea, fever or poor feeding, for example. This definition is consistent with the conceptualization of IMCI-related (or 'IMCI-covered') complaints employed in early studies [22] . A list of IMCI-related complaints (and their corresponding first-line assessment tasks) is provided in Fig. 1 .
Other factors found to be significantly associated with healthcare quality in prior studies were identified at the patient/caretaker, provider and facility levels [13, 21, 23, 24] . These included child age and gender, caretaker gender and provider gender, provider type, facility type, self-reported IMCI training status and availability of IMCI clinical guidelines at each facility. Provider type was dichotomized into a binary variable representing doctor or assistant doctor versus nurses and midwives; these groupings are felt to appropriately reflect the training and level of expertise of providers.
Data were analyzed using STATA version 13 IC [25] . Descriptive analyses included (1) characterization of the outcome (assessment index), including differences in mean values of the outcome between the two categories of the primary covariate by the Student's t-test with unequal variances and (2) distribution of covariates between the two categories of the primary covariate, which were compared using Pearson chi-squared analyses.
Linear regression was utilized to explore the relationship between assessment index and covariates of interest. Bivariate analyses were first performed by simple linear regression (SLR) and multivariable linear regression (MLR) using ordinary least squares estimates was then performed to adjust for the additional covariates of interest. Hubert-White robust estimates of standard error were used to account for clustering at the facility level. Multicollinearity of covariates was assessed using the variance inflation factor and pair-wise correlation analysis. Covariate selection for the multivariable model was performed through systematic use of Wald tests to identify sets of covariates not significantly associated with the outcome.
The presence of effect measure modification (exploring the interactions between the primary covariate and provider type as well as the primary covariate and provider training status) was examined through the inclusion of interaction terms in the final multivariable model. Table 1 describes the characteristics of the sample of children included in the study population. The majority of visits (95.7%) involved at least one IMCI-related complaint. Both genders were nearly equally represented, and more than half of the visits involved children less than 2 years of age. A majority were seen by doctors and nurses (43.0% and 43.7%). Slightly more than half of the providers reported receiving IMCI training. As in prior years, the vast majority of observed providers (94.9%) were males, while the majority of accompanying caregivers were female (83.9%). Most observed visits occurred at basic health centers, and the majority of facilities (87.6%) had IMCI guidelines. Among the secondary covariates, patient age, caretaker gender, provider gender, and IMCI guideline availability were differentially distributed between the two categories of the primary covariate.
Results
As in prior studies [12] , the majority of providers screened for major symptoms (diarrhea, cough and fever), but less than one-half asked about other warning signs and less than one-third performed clinical assessments for edema and anemia or confirmed immunization status ( Table 2 ). The mean assessment index for all visits was 4.81 (SD 2.41), with a range of 0-10 and median value of 4. The unadjusted mean value for visits with any IMCI-related complaints was significantly higher (4.85, SD 2.38) than for visits with no IMCI-related complaints (3.83, SD 2.87; P-value < 0.001).
In bivariate analyses, other covariates also exhibited significant associations with the assessment index (Table 3) , including patient age, caretaker gender, provider type, provider IMCI training status, availability of IMCI reference materials and facility type Younger children (2-24 months) received more thorough screening than older children (95% CI 0.67-1.03; P < 0.001). Mean assessment indices were 1.32 points higher for visits conducted by doctors or assistant doctors versus other providers (95% CI, 1.01-1.62; P < 0.001). Visits with providers who reported IMCI training also had higher indices (by 1.62 points, 95% CI 1.33-1.91, P < 0.001). Visits at facilities with IMCI reference materials also had higher assessment indices (by 1.21 points, 95% CI 0.70-1.53, P < 0.001). Quality of screening for children with female caretakers was also higher (by 0.91 points, 95% CI, 0.62-1.18; P < 0.001) compared to children with male caretakers. Visits occurring at subcenters had significantly lower assessment indices than those occurring at basic health center, while those at comprehensive health centers had higher indices.
In multivariable analysis (Table 3) , the category of presenting complaints, patient age, caretaker gender, type of healthcare provider, provider training status and availability of IMCI guidelines were ultimately selected for inclusion in the final model based upon systematic use of Wald tests. Even after adjustment for relevant covariates, visits with any IMCI-related complaints were characterized by a 0.75 point higher assessment index (95% CI 0.25-1.26, P = 0.003) compared to visits with no IMCI-related complaints.
Further analyses did not reveal evidence for effect modification by provider type. There was a suggestion of interaction between category of presenting complaint and provider training status (borderline significance of interaction term with P-value of 0.02) but further subgroup analyses was limited by sample size constraints in the untrained subgroup. In the trained subgroup, visits with any-IMCI related complaint continued to demonstrate a significantly higher assessment index (by 1.31 points, 95% CI 0.65-1.97). 
Discussion
Consistent with our hypothesis that a patient's presenting complaints influence IMCI protocol adherence for screening, we found that visits with any IMCI-related complaint were associated with higher assessment indices than visits with no IMCI-related presenting complaints. This relationship was maintained after adjustment for other relevant factors associated with the visit. There was no evidence of effect measure modification of this relationship by Assessment index calculated by awarding 1 point each for asking about (1) drinking/breastfeeding, (2) vomiting, (3) lethargy/change in level of consciousness, (4) seizure/convulsions, (5) diarrhea, (6) cough/difficulty breathing, (7) fever, and (8) checking palmar pallor, (9) checking for edema and (10) reviewing immunization status. healthcare provider type, but sample size constraints did not allow for further assessment of a possible interaction between presenting complaint and provider training status. This suggests that presenting complaints are an important factor in algorithm adherence among providers of various training backgrounds, and that children who present with only non-IMCI complaints may be at risk for not being screening for the critical IMCI conditions. These results are in concordance with findings from qualitative explorations by Lange et al. [19] , in which providers reported that their clinical practices were in part influenced by presenting symptoms. As noted by our colleagues, intentionally selective practice amounts to a 'disregard' for the very purpose of IMCI, which is to ensure that each and every visit serves as an opportunity for a comprehensive evaluation of the child's health status [19] . This is of particular importance in settings like Afghanistan where diseases targeted by IMCI remain major causes of pediatric morbidity and mortality and non-adherence to the assessment algorithm represents important missed opportunities.
It is notable that overall adherence to the IMCI assessment algorithm was low among healthcare providers, with the mean overall index of 4.81 suggesting that less than one-half of required assessment tasks were completed in the average visit. In particular, providers were particularly poor at assessing for warning signs, anemia and malnutrition and checking immunization status. The mean index value as well as pattern of task completion are similar to those previously described by Edward et al. [21] in an assessment of trends in healthcare provider performance in Afghanistan from 2004 to 2006 and Mansoor et al. [12] in an assessment of pediatric sick visits in 44 facilities in Afghanistan. In general, Afghanistan's children are receiving inadequate screening and assessment in the country's outpatient facilities. This finding highlights the important need to enhance training interventions to promote healthcare provider adherence to the IMCI algorithm.
However, even after adjusting for IMCI training, the nature of the presenting complaint demonstrated a significant association with the assessment index. This suggests that the present training strategy may be insufficient to address the cognitive factors that motivate and influence healthcare providers' behaviors. Furthermore, factors other than IMCI training, such as those which effect provider motivation (incentives for adherence, presence of supervision) and other characteristics of the clinical setting which create an enabling environment are likely as important as training to enhance guideline adherence [17] . Additional qualitative studies that further elucidate the cognitive processes which lead to non-adherence in specific clinical situations would thus be crucial to identifying and designing appropriate interventions.
The other covariates that were found to be associated with assessment index in the multivariable analysis show patterns of association that have been demonstrated in prior analyses of Afghanistan data [21, 23, 24] . As also demonstrated by Edwards et al. [21] , we find that visits with older children (24 months and older) had lower mean assessment indices when adjusted for other factors than visits involving younger children (less than 24 months). This may reflect targeted use of IMCI on infants who may be most prone to certain vaccine preventable infectious diseases highlighted in the guidelines, and it also highlights the need to improve adherence in visits involving older children who often are equally susceptible to the majority of conditions addressed by IMCI.
Other covariates follow expected patterns, such as provider training status and availability of guidelines. While in other settings doctors do not necessarily have better adherence to IMCI algorithms compared to providers such as nurses, in Afghanistan doctors and assistant doctors have consistently shown higher algorithm adherence [21, 22] .
There are other factors associated with clinical encounters that could affect a healthcare provider's adherence to the assessment algorithm that we were not able to account for, which raises the possibility of residual confounding in our results posing a limitation in the study findings. Patient severity is one such factor; providers have reported that a severely ill patient may trigger a more comprehensive evaluation [19] . At the same time, if the healthcare provider perceives a patient to be ill and in need of expedited referral to higher level of care, this may lead to a more focused clinical assessment. We attempted to account for patient severity by excluding those requiring urgent referrals. Qualitative studies have shown that time pressure is a commonly cited factor in algorithm non-adherence [19] , and our analysis did not account for patient volume. Visit length was not considered an appropriate proxy for this factor given the inability to determine if reduced length was simply a result of non-adherence. However, sensitivity analyses were conducted with inclusion of visit length (modeled as a binary variable), and this did not change the relationship between presenting complaint and assessment index.
Other study limitations included small sample sizes to perform subgroup analyses to explore effect modification by IMCI training status, but this was only among untrained providers and it is more notable that the difference in assessment index persisted in trained providers. However, training status was self-reported and did not differentiate 'short' and 'long' IMCI trainings and/or follow up training. Thus, while we could not account for heterogeneity in training, we note that provider knowledge and performance were not shown to be affected by shorter (7-day) training duration [26] in another study in Afghanistan. Another limitation is that provider behavior may have been influenced by the trained observer being present, resulting in higher adherence than might have been expected without an observer being present (a Hawthorne effect). Also, certain tasks such as the assessment for palmar pallor or lower extremity edema may be done in a manner that is not easily noticeable; providers may therefore have not received 'credit' for completing these tasks.
Despite these limitations, this study is the first we are aware of that quantitatively explores the relationship between the nature of presenting complaints and provider adherence to IMCI screening guidelines. Our analysis suggests that presenting complaints influence provider adherence, and that children who present without any IMCI-related complaints are at risk of receiving less comprehensive clinical screening in a setting where baseline adherence to IMCI is suboptimal.
With more than 17 000 children under the age of 5 dying daily, the majority from preventable causes such as diarrhea, pneumonia and malaria [27] , the relevance and importance of IMCI towards achieving the SDGs cannot be overstated. Today more than ever, ensuring optimal delivery of IMCI-guidelines should be made a global priority to ensure the delivery of high quality, front-line medical care for children throughout the world. In countries such as Afghanistan, where considerable improvements have been made in enhancing health services infrastructure or delivery, additional gains can be made from strategic efforts to improve health worker performance and adherence to practice guidelines. Further elucidating and addressing this relationship between presenting complaints and provider clinical practice thus will be important to ensuring that the potential of IMCI to improve the health of the world's children is fully realized.
